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In mid-January 2015, RV Lance will freeze into the ice north of Svalbard, Arctic Ocean at around 83.25°N 30°E, and passively 
drift with the ice as part of the Norwegian Young sea ICE cruise (N-ICE2015). Judging from historic sea ice drift trajectories, 
it is likely that RV Lance will drift in a SW direction and the ship will probably be freed from the ice in mid spring after about 
two months drift. After this, RV Lance will return to her starting position and start a new drift. Under all circumstances, the ice 
drift project will end in late June 2015. Throughout the cruise the focus will be on the interaction of the atmosphere-ice-ocean 
system and the response of the marine ecosystem to the thinner ice regime. The overall goal of our project team is to improve 
our understanding the role of the younger ice pack in the Arctic on greenhouse gas fluxes, to ultimately understand whether the 
Arctic Ocean is a sink or source. We plan to conduct; 1. Long-term synchronous observations of Arctic snow and sea ice 
chemistry and physics and greenhouse gas fluxes, 2. Quantify the fluxes of carbon dioxide (CO2) from Arctic sea ice in winter, 
3. Bromoform cycles within snow and sea ice systems and flux to the atmosphere in winter. This work targets at filling a key 
knowledge gap in our understanding of the role of Arctic sea ice in the climate system. 
This is done by conducting state of the art observations on Arctic sea ice in the polar 
night, when observations are basically non-existent. Further we target the new thinner 
ice regime, which is even less well known. We aim to understand how the thinner sea 
ice in the Arctic basin contributes to important greenhouse gas exchange between the 
atmosphere and ocean (carbon dioxide, CO2 and nitrous oxide, N2O) and contributes 
to aerosol formation (bromoform, CHBr3), all climatically important compounds, 
contributing to the greenhouse effect and thus the radiative balance of the planet. This 
work will increase direct collaboration between Japanese and Norwegian scientists in 
the Arctic, and combines complimentary expertise and experience from several 
international partners to carry out the interdisciplinary work proposed. 
 
 
Figure 1. Drift path. The RV Lance will freeze into the ice north of Nordaustlandet, Svalbard, 
and passively drift with the ice, likely in a SW direction. Map: Norwegian Polar Institute. From 
http://www.npolar.no/en/projects/details?pid=b98886ce-590a-48a8-b113-4b96e98c65c8 
During a cruise aimed at studying the
pr perties of the thin young sea ice during
peak m lting season in late July and early
August, we observed that ﬁrst-year ice
reﬂects about 10% less of the incoming solar
energy than multiyear ice. The e!ect of this is
that the ice and the ocean below it receive 16
W/m2 more energy from the sun. About half
of the energy is absorbed in the ice and the
other half penetrates to the ocean below. The
extra energy means that the thickness of
ﬁrst-year ice will decrease 13 cm more per
month due to melting than multiyear. This is
just one example of the changes that already
occur in the Arctic but the increased inﬂux of
energy, both from the Atlantic inﬂow, and the
sun, will o! course cause numerous of other
chances and cascade e!ect. To predict the
future of the Arctic sea ice, e!ect on the
climate, ocean and ecosystems we need good
knowledge of the state of the system today
and the processes that occur today and
tomorrow.
To close the knowledge gap, the Norwegian Polar Institute has initiated the "Norwegian
Young Sea ICE Cruise" (N-ICE2015). N-ICE2015 project will provide a comprehensive
dataset on the energy budget of the ﬁrst-year sea ice system as well as oceanographic
and atmospheric data, and will cover the time from when the new ice is formed in winter
until it melts. These data will help us understand, model and predict the Arctic sea ice
system and its e!ect on the ecosystem, weather and climate. Importantly, the dataset
will be made available to the wider scientiﬁc community. Basic funding for the N-ICE2015
comes from the Centre for Ice, Climate and Ecosystems (ICE), the Norwegian Polar
Institute, the Fram Centre, and the Ministry of Climate and Environment.
In late December 2014 we will let RV Lance freeze into the ice north of Nordaustlandet, at
83.25°N 30°E, and let her passively drift with the ice. Judging from historic sea ice drift
trajectories, it is likely that RV Lance will drift in a SW direction. The actual drift trajectory
and speed are impossible to predict, but the ship will probably be freed from the ice in
mid spring. If so, RV Lance will return to her starting position and start a new drift. Under
all circumstances, the ice drift project will end in late June.
DRIFT PATH The RV Lance will freeze into the
ice north of Nordaustlandet, Svalbard, and
passively drift with the ice, likely in a SW
direction.
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